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(5 7) mm 
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AM 74^J«=T FR 

AT 3r-7;hyT GA 

AU ±— ;^h9yT CB 

AZ T'^/t'/WC^-vy GE 

BA gh 

BB A/t//<Ky^ GM 

B E G N 

BF yyW*-^-7Ty GW 

BG y^^yr GR 

BJ '^'fV HU 

BR 7^9-:^^ ID 

BY ^"fAr^iy I E 

CA I3i-tf IL 

CF <|5^T-7y;& IS 

CG iyrf^^jfijS IT 

CH ^ , J p 

CI KE 

CM J&j'A— > KG 

ON «PS KP 

CU ^a— KR 

CY :^yo^ KZ 

C2 f-aiya LC 

DE K-fy LI 

DK f'yy-^' LK 

EE 3t;*h:sr LR 

E s y^^A L s 



-ff yr 

y tf-^t^a^^f 
;^y • 
y^ur 



LT yhrsT ^ 

LV ^t^^-fT- 
MC 

MD ^^^K^^T 

MG ^^liT^Ufi^ 

MK -e^Kcsrea-rfx 

ML -^D 

MN ^ysT/W 

MR ^-V^^T 

MW -T-^Jr/f 
MX 

NE =.i?»-/V 
NL 

NO /V»>3: — 

N2 =:x--.5^-9>K 

PL ^-fyh' 

PT 4?/Whitfn' 

RO /l^^s^T 

RU oi/r 

SD ^-yy^ 

SE ^'>^Z'^^< 

SG i/V;^^— ^l' 

SI ;^o§[»sir 

SK ;^o^7*T 

SL i^at^ • l^*—* 



SN -&**ryW 

SZ ;'t7S^^yK 

TD ^-t— K 

TG h-=r— 

TJ 9^y^y^9'y 

TM hA^'>':=-;^^:^ 

TR hA3 

TT hy=i^y K- h^<d' 

UA ^974rt 

UG 

US 

U2 ^%'^^7^9> 

VN ^^-fah-fA^ 

YU ^^=f-;*7fy-rT 

ZW -yy^^fs. 



wo 98/40489 



PCT/JP98/00955 



mmm 

R N A L.T*a*iw^»iE^j?£}#o R N A*^^co R YM^o^mMmt^m 

'^If^tb^Z. td^^ ^tlTV^S. ZMty >5Hr R N A fc(7)T* 
10 0, 1k'^mSkXmi\Zi.^X. 7>^-fe>;^RNAS:i»ALfe*ii»*AX69lC 

t UT«, 7'p^-^'«-<z)TaEtcaw^'>/i^®*3- Hf sdna 

BB^J (cDNA. *?>V^«:yyADNA) O-^. $,^\f^t^&(DWm^7> 

( 1 ) ^E6fe^^fi£twll#LTViS5^-\' >^jmm<D7 >5^-fe >7l R N A 

#StlTVi§ (EP341 8 8 5A) . 

(2) hT h«^<©tt»^fclcSS;S:tSi'J&«UTV>«3l?U d-^— 1f5t 
20 'e?;5tSA$nfc7>5Hr>XRNAJCi^T^iSid<«l«IISn, lff^J;0*>« 

^<r>^< HThWOmSnxv^^ (EP891115A) . 

(3) Meltone>«3- ^U\d>cDNA(D^±^(0mm^7>^t>XM^ 
tLTffltmiS (Proc. Natl. Acad. Sci. USA 82:144-148(1985) ) , 

(4) Slockhaus ?,itM'^0SL<omt^^izm4--r^ 1 0 kD^^/^i^ac DN 
25 A(0^±^(mmi7>'^>7.T&erFtbXm\f>X\f'^^ (The EMBO Journal 9 

:3013-3021(1990)) . 



1 
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(5) Alexander e,tt?Efefi^'&^l-ll#^TV>S^-\';U:3>-&^»5^c DN 
A(Z)%ikS©E?i|*7>5H:>XJie^<»:lxTffl<^iTt^S (Nature 333:866-869 

(1988)) . 

(6) Hainiltone»ttX9"l/>^i«i^^ (ACC-ox i d as e) cDNAG) 
5 %^m(Dmm^T>^±>7.m.^'=FtVXm^^Xi^^^ (Nature 346:284-287(199 

0)) . 

(7) Smith ^tt7J?lJ^^7i^'>P:^~^2^cDNA©-SI50^^?<J«r7>■3HI>X 
jte^tUTfflViT^iS (Nature 334:724-726(1988)) . 

Sfc, 7>^-fe>XRNA^C<fcS@Wi5'>/1^M<0<£i^^b^iVK':P7&^^^$n 

11^7 >^-fe>x R N A*#a»cf^&•^^^e^^s^«»2». -^-o^ife®-"^ <i: l/T. 

7 >^-t >XMiSr^f)^0^::i }::-\zU^i: o \zmx^-^^:^mi)n^^tl^^. m 

TVi57>5H2>X3ie^-CttfflliT*S. 

25 ^WO«ES 

hMKiSi^t^PL^tlXlf'i^ (Melton D. A. (1985) Proc. Natl. Acad. Sci. USA 
82, 144-148. Ecker J.R. et a 1. (1986) Proc. Natl. Acad. Sci. USA 83, 53 
72-5376 ) . 7>^±>7^^fBri'(0mm^Mit>^:^mtVXl,t, ±mVtzJ^^ 



2 



wo 98/40489 



PCT/JP98/0095S 



3 



wo 98/40489 



PCT/JP98/00955 



06 «> %±^if)\^T') >A7>^'t>7.m&f-^mxLftmmmm^(DPc 
miu. sSjg^^i/x'J >A7>5^-fe>:^ii<K'f *^AbAc?^M^^^*<z)y- 
NAmmi)mwmmvx^^-ri>, i^ttifi-ox. sw^wt^^K^a-K-rs 
mR N A t^i^p^xn^^v. >/ti' n<D^wnx(D^m^ti9mr^'^fm^ 

>XRNA«v ai@iSBmJtfcJ!3:V^T>5^-fe>:^RNAJ:Ot>aWi5'>/ti^MW 

25 
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<o^;p7^u>, yp^5x i^D:/ux 7;i'>^5 >^*^^^f iftc-f^o 

20 jl>7a:<t'b3 0 0ffi»Et±T?*5 (^Bae> (1996) Wft^iS 46. 403-407) . 
, 4#CmRNA±K:#«rrSSB?iJK:W«JT^SBB5«J$*UTV>?>. 
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hga^flt S^-r-S C tJCcfc D > 7 >^-t: >X:^E3?ij?£ 8 "CP^tf fife? 

tji^. :^ftm<D7>'^>:^mMmm<Dmmsm<D-'^tLx\t, mm<r>mm 

6 
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Tiy^XS H'<i^^'-> R 1^5X5 H'^^a^-itci'T&^W^n 

v<\,im^> ^\zusH-mwiii^j:zm^mm'm<omw^'v:i(>r)s mztfft. 
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-f >y>-7^, $fctt-f^^ (v^l-ltf-f^:. -y-^y-^-ftJ^:.!:) T*S. 
2|s:|6Bj©7 >5"-l: >;^iaSi2^J&^WiaJia©y y Aite^ icJIAT 

^^<i^<^Sa)!aoyyAjlfii=^{37>'5^-k>Xit»g2^J^SA-r^fce6{cti. * 

tufc. 3^o4^jPxU>tt, •I'^y/Aifeoi o<a£;±©jifi^75t*o. 

8 
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^*)i!)^tj,\f-iWiK> Maniatis T. et al. (Molecular Cloning, Cold Spring Harbor 

(1982)) timcoysmzu-oTz. 

5 (a) =i;><(Dff^:$'>A^®y;WxU>A<!:i^JI/xU>B0^±gcDNA$: 
^hltdiyiniib (1989) Journal Biochemical Cheinistry 264: 12573-12581) . 
tt^. {f)ir7- U >A^^S c D N AS2?!I*E5im©i2?im 1 iz. U > B 
^^gc DNAB3^J*ia^moSB3?ii#^2 Id^f. 

(b) ^;UxU >A^:Sc DNA©5 • ±863 12bps (DE^JS. 

10 S^Jtc. 7>^-t>7.0ifmzmm-^-^t:, 

(c) ±IBai?S7>-5^-ti>XJtW<£IIS»Cin vitroT^^JS^S^m^ il^ 
7 >5"-t:>;=; RN A<£f^^l-/fc. 

( d ) ±UmB7 >^ >7sRNA,t if)Vf- 'J >A<D± >X R N A tOM^tS. 
SfflViTin vilroTlffliRS^S*ffVi. i^JPT^U^^jKaSiSSUfc. 

15 (e) ^;|/xU>':/P^-5'"©T85K:tT*^7-- ifJt^<Z)Bi'r>hD 
> (Ohta S. et al. (1990) Plant Cell Physiol. 31. 805-813) 

»;:-^<DTj55£lC^^:gi^;W5^U >AOcDNA(05' ±85 312bps (D^m^T 

>^-\^>7.<o:^mzsmm^-^'^rc. y /vjy-^mmmo^-^^-^-^mu 

20 DN A0 5' ±j5«l287bps ©iH^J&7>5"'fe>7.©:^l«nlC 8M^S-&fc7 

if) ±i3:/7XSH^i'^-&'f'^iw3fgsiiBSii/» «.e.nfc3>^«>^^;wxU 

25 gIMgai : in vi troT(D^iie7>^-tr>:^RNA<D^m 
(1) in vitrolCck'SRNA'&fiK 
(1-1) y;i/xU>A-fe>XmRNA<0'&^ 

(TOYOBO|fc§j) ©T 7 ":/Dt-^'-(DT«l®T;k?^^ P— :^ 
yif^-i h E c o R I /B a mH I mmz^^^Oi/JVy'^) >A<Dc DN A*-fe 

9 
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>7,1j^\zm7s:L^ <Ml :Glu sense RNA ) . m^Rf^^Ht. ±E(ODNA^it 
(5 0 Ml. DNA StiS^^tS) iZ. 20mMa)ATP/CTP/GTPig 
. 2. SmMOGTP (1^1) . 5mM<0Cap ana I o 
gu e (5 Ml K 0. SMODTT (1 tf 1 ) , RNa s eOttf^- (5 
5 OiL->yh) , T7RNA5i?U;<7— fef (10ar:>:;h) $:»nA> ;K;£:?g^?^$: 
3 7*0-^3 0^'f>^aL'^->'3>Lfcf^. 2 0mM(OGTP (1m 1) S:i]flA 

(1-2) if)\rrO>A.7>^-t>7sRliA<D'^}$. 

X^"J:^h (TOYOBO^tiSD 0T7yp*— 5'-WTSI£©'7-»I/^^0~~ 

10 >^'^-( h B amH I /E c o R I mmz^^&(Dif)V7'^) >A<Oc DN A*7 
>^±>7.(D-^\Pi\znAVrz. (anti-full RNA) . i^;i/7^'J >A® c DN 
A0 5' Jicfc03 1 2bpsOgBm7>^-lr>;^0>:^l^«-l® (antixl RNA) 
. 4m (antix4 RNA) , SM (antixS RNA) $W^*n®^J»ca^$-ti:/t (lUl 
) . *-r, ^;P^r'J>'A©cDNA©5' ?|5^^03 1 2bps0^@tC*SS 

15 t u iSttfCXba I U>*— (CTCTAGAG) ^£#llPU -^-OBamHI 
/X b a I mw^:f)\^7.i7 u y h (TOYOBOttas) ©T 7 ::^o t-tJ^-^TiJS^) 
T;i^5="i?o— ->if-tJ-< hXba I/BamHUCffAL/T antixl RNA :/y7. 
5 K^-f^MUfeo $?>t, ^^;UxU>'A(^cDNA(0 5' *^cfc03 12bps 
rottSfC^'SS tu IgWaiwBamHI 'J>;ti- (CGGATCCG) S:#inb 

20 . -^-OBamHI/ S c a mM"*. ±13 antixl RNA K(OBamHI 
/Sma l8IHS[J::JfXt. antix2 RNA^^Xa H?&f^SaL/fc. C<DXbaimL 
SDNA7i?'Jpl7— tfr¥?i<tL'fc^» Ec oR ITiftSLfc^rH-* ant 1x2 RN 
A r/'yT.S. H©P s t ISWa&DNA#Upt9— tfT^tt^bLfcai. Ec oR I 
"riaSU;taJ«fl:trJfAL.. antlxl RNA 'f'^TsS. H&f^Sl/fc. dOXb a I SU 

25 fi?S:DNA5j?'J p^^— lfT¥?i<kLfc^. Xh o I T?jiaai/fc»rfr* antix4 RN 
A HOH i nc I I /Xh o I glJ^tCif Ab, antixS RNA^^XS 

SE^RlStt. -^-n-^^nflD-Z^XS K (DNA 5 fie) iz2 OmMWATP/ 
CTP/UTP/GTPii^^ (5m I) . 0. 5M(Z)DTT (1 m I) . RN 
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as e-Ottf^- (5 0=L-y h) . T7 RNAtHU^^-- If (1 OrL--; 

(2) /jNftK^tttil^^JCcfcSin vitro^iRJSfS 

i^;i/x'J>^(^>8ai?fi§1iSW"f-2> Glu sense RNA (2tf3^:;i') t^tLT. 
5 ;UxiJ >©7>?"fe>'XRNATa&"2>aDli-full RNA . antixl RNA, antix4 RNA 
*5<kaf antixS RNA *^n^nO. 2t!3t;k 0. 5 1 tTn^^l^ii 

19mm 2m1 . 3 5S-pt5^:t::::> (10 00 c i/mmo 1) 0. 5m I 

10 ^c:/J^ajE^^flffl^S istxi ^iw^ 3 o t:i? i »#r«1'i' K L-rff o fc. s 

f£:jKtC2 0%<7)SDS (2. 5m 1) ^ilP^> 9 5t:T5^^P^iiSLfc^, l^iR 

(3) in vUroT<Z>T>^>;^RNA^II0«¥*f 

7:^^-f-!f-{3J:«^T«l#rtfe (02) . RNAS:^LTlr>;rj:V>W'->i;:tt/t 
>K«tH^L/3^j:7&^-pfc*^ (1/->1) . i^;Px'J>© sense RNAOi^^^m^t 

20 (U->3~6) . 

fc. j!aii«7>^-fe:>XRNA&ljn^TV^;:fcV^«FOi^;i'5"U>®^fi£S*i 0 o 

tbfci^CD, =&^m-*ttS^;i'T"U >^fi!t**^97T^L/te (03) . 
;i'xU>A(DcDNA©5* ±gS3 1 2 b p s ©@a2?iJ©jii®iKtS^<'r5«£> 
25 ^;i/r»j>'&^ft(i^STL/S:. ^fc, ^^;i/xU >^±g®7>^-fc:>XRNAJ; 
Ot), 5' ±8503 1 2bp 8®I2?"J*4<BI, feSMi8ffl)ii^S1i:fc7>5^-k 
R N A ©5^ d^i£M3!5&**«JS*^^ fc. 

1 1 
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y;i^xU>yo (1987) FEBS Lell. 221: 43-47)<Z)™®S 
ca I/Xba IgRtttcbT*^'^— tfJie^<^fgl^>bD> (Ohla S. et a 
1.(1990) Plant Cell Physiol. 3i. 805-813) ^Sr^tTSma I /Xb a I ^«r«: 

5 jfXL, ^^\zWTmiZ^±M^)Vr-'J>A<DcDNA(D5' ±m3 12hp 
s ©SB^J&7>5^-fe>X©:;&l$JlC8l@iiM$1i-^cXb a I / S a c I 8lrit^fe»A 
bfc. y/'«U>^^a!5^CDd^-5:^^-^'-(Depiker6 (1982) J. Mol. Appl. Ge 
net. 561-573) *#trS a c I /E c o R I »f)t*MJDbm /Wi/nT-^j/ 
>IS*^tt3te^t©lllBt?^filSmffly7XS \i^i7^'-^m^Ti:^. pSBHC 

10 IxSAS^^iil/fc (04) . Cloy^XS H4»tC}*XLfc±l2-f>hO>tt, 

>:/;i/7^ij>A7>^-t>x5te^(^^2KStt*ti:*:^-&^tSf"J&^fc-r. 

( 2 ) j^w^mffl^^fi ^>'i^x u > A 7 >5"-fe yxMw^<Dmm 

{f)V7'^)>-:fu=t-^-<DTm<DS c a I /Xb a I gK&tf^*^?^— iiit 
'&?<35mi-f>hP> (Ohla S. el a 1. (1990) Plant Cell Physiol. 31. 806-8 
15 13) ^TOSma I /Xb a I WrM-*ffXL» $6»::^-OTa£lc^^fiWxU 
^AiZJcDNAOSac I /Xb a I »fH-*7>'9^-fe>;^0:«ri6)lc:i^^$-^fc. 
y/1U>'afigS^P^©^— 5^— ^'-Sr-^tfS ac I /E c o R I iSr)t*(tiDbfc 

pSBHC I -FASf^Slibfc (04) . 

20 (3) ^^^(Dmnmk 

±12^^X5 H'^i'^'-pSBHC I x8A*5,kt)fpSBHC I -FAS:fiy# 
Lfc7i^an^f-«J':7ALBA4 4 0 4*fflVvT» 7K«8aSI rfl©3tj Hiel 
et al. (Plant J. 6, 271-282(1994)) ©:^ifeCJ:OJ^«|g|ft&ffofc. mntm 
^^l/XOii^iiyWi^OT-f i/>?&ffltiT Hiei et al. ((Sl±) <Z):^^JC«£V>fT 
25 ofc. 

(4) DNA*5J;UCRNA©iS8$!| 

SOD N A©aig»ittiBJij^tam"c©>i? y hm\z^^m<onmt 

RNA<J!)illi!lttSDS-7xy-;H* (tt4S!iaei='X^-7-a7;i', SIBllt. 

1 2 
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OJ^Ktem<Z)flliSS:tf-Dfc. y/ADNA (12 0ng) . 4SciNTPs (2 
5 0 0/zM) , y^-fT- (1 0 pmo I /SitO > Ta qDNA4^'J If ( 
(luniO SrJnil, 9 4^. 5 0*0, 7 2'C^2^0S^t^S:l1^■<^J^ 

5' -AGTGGGCTGCAGGAATTCGATATCAAGCn-3' (SEQ ID NO : 3) 
10 5' -AGTACATACCAGCAAAACAT-3' (SEQ ID NO: 4) 

5' -TACATAGCTTTAACTGATAATCTGA-3' (SEQ ID NO: 5) 
5'-AGTACATAGCAGCAAAACAT-3' (SEQ ID NO: 6) 

15 tf>$j-«ftt^RNA (2 0 /i g) * 1 «7;«D-7.y;i'Tmm»»Lfc^ 

, ^mizm>n':>rz. 8S)^i^juxu>A7>^>:^Jtw«>^A?!i««^sn 

frofc. :/o~:/ttii^;H=-U>A©cDNA©5' ±^503 l 2 b p s o6Bm 

20 ffltriTffofc. 

/-1f >^J"!|ff tCfflV>/tya~:/ttDNA8frH- 2 5 n g & -f ADNA 

(6)8 a!^^;UT-U > A7>5Hr>XaCT*«A tfcJ^@IStft<<sOfPffl 

25 X U >A7 >f="fe >7.m&'^t:mWmVft:f3)V7.J: 10 . 3!fe3i?:c^^<bi®<**< 2 
03gSg#enfc. 7>^'k>;^JteT®X©«l8G)fcJ6tc:> PCRS^S^Srfrofc 
7^o-xm^iJc»fcJ:O^»tU;fe«i**05»c:^Lfc. SA»c:fflt^fc7> 

»!#$ns«?l 1 . 2kbps ©te@ll/t> H*^^n& (0 5 : U-> 2) . 

1 3 
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mm^ 2 0 ^m^m ci . 2kbps <Dim\zjvy H*^snfc m s : u-> 3 

-2 2) . Src, ffJK!a|g^^l:J:0IISi8LfcDNAS:^S!»3LTf=fofcPCRS 

(7) >A7>^-t>xMB=¥'mAvrzmnBmii^<Dim 

^#$nSi^ 1 . 7kbps (D^4{1(CA'> K^^iinfc: (1^6 : U->2 ) , J^M 
^mWlSJ^mhmi^l. 7 k b p s ©MI^/'O HTj^itDt (Se : l/->3 
-2 0) . Sfc. ^^JgflfeJft*|s:J;DiHmU/S:DNA«:^lwUTfT-p/hPCRJK 
15 j^:©U->TttA> HI*Kn;^j:*^-3fc (06 : U->2 1) . 

Ufcdto J^Siafeft: I 8 ^i^Jd^Si^JUx U > AT >5^-fe >X5ie^* 

(8) JI^Mtem#*?aa^4'C)e^'^S<7>^^ 

iSMUWfc (07 ; ^->6~15) . '>4^:^J^©^*m3^-f 
j^^^+f_BAS 1 0 0 0 (*±W7>f ;WA|t«l) tCckoTJWJfebfcSS** 
^ 1 {C^Ufc, j^^tt^Bi 5 ?^m<D^i^mt: loot Lfct#(^®T?^bfc. # 
25 ALfe 8 U > A7 >-5^-fe>xae^©f^fflt: J: 0 , J^®gtftflKT«* 

fm=i"¥<0if)V7- U >A©mRN Afi*tit$SW(C«LTl.i-5 d ii^t^^Snfc. 
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M 6 7 8 9' in n 12 13 14 15 

100 31. 1 11.9 13. 1 11. 7 10. 0 7. 7 8.2 3.8 3.0 1.2 

(9) @^5'>A^M'&a<7)ja)i3^ 

±0!)i^;i/xU><?5ffi^*a'>/t^®-&*ttx>>'H:'^-:^- ModelGS-6 7 0 ( 
5 B lO-RAD^fc) ^ffil'^TlftilJtUfc. 

. 2%iZ. ^±Siif)VT U > A7 >^ TO 7 5 . 4 

^ 2 : J^S|ieSiflc©i^;WxU (^JR* 10 0 -5) 

1 59. 9 11 6 6. 0 

2 6 6. 9 12 7 6. 2 

3 4 2. 3 13 4 8. 1 

4 4 2. 6 14 8 3. 4 

5 6 6. 6 15 7 1. 7 
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6 
7 
8 
9 
1 0 



77. 0 

3 9. 7 
40. 1 
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16 9 8. 2 

17 6 7. 8 

18 6 1.0 

19 9 3. 2 
20 6 1.2 
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9 6. 
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14 
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6 


110. 


6 


15 


6 0. 


5 


7 


7 3. 


6 


16 


1 1 4. 


3 


8 


7 2, 


1 


17 


4 7. 


4 


9 


6 6. 


6 


18 


8 3. 


0 



iy;l^x'J>-/Dt-^'-®T^®Sc a I/Xba IgWa{Cf7*^'^-if3t 
a^W^l'f >hn> (Ohla S. et al, (1990) Plant Cell Physiol. 31. 805-8 
13) <&-&trSma I/Xba I^ftS#AL. •^<h\z^<Drm\Z^±&if)i''rO 
>BOc DNA©5 ' ±«J2 8 7 b p s ®Ba^J&7>^-fe>^<^>:^l6JJC 81@ii^ 
^iiltXba I /S p h I »rM-e»Atfc. ^/^U >'&^»^0^-^4^-iS'- 

^^t5s p h I /H i n d 1 1 1 m^iHtavit^. mm2-^imvtzzf'7x 



1 6 



wo 98/40489 PCT/JP98rtK»S5 

5 |^/>?^/7-pSBHC I x8A<DHi nd I I immzWXb. pSBHCI 
xSAB&f^SSlUfe (08) . 

(2) J^«i|Hg|ffl^^^i/;PxU>A- BT>Wy7MBFf-(r)im 
^)V7-^)y:fU'E—9-(Oym.(DSc a. I/Xba \ML\Z\i-7ti^y—^1k 

5 iS^rom-f >hP> (Ohla S. el al. (1990) Plant Cell Physiol. 31. 805-8 
13) fe^tfSma I /Xb a I mmx\^s ^^\z^<OTmz.%^&if)Vr-') 
>B<Oc DNA(?!)S p h I /X b a I m¥t^7>=J'iL>7.<D:fjmz1&'^t'^±, 

//V) >'tmsm<oifs,^^^'-^^ns p h i /h i n d 1 1 1 m¥r^mx\ 

Vfm. ^Jfi0y2Tf^iSLfc^7XS F'^4'^'-pSBHCI-FA©Hi nd 
10 I I imL\zmKV^ pSBHCI-FABSf^8SL/fc (08) . 

(3) ^^^^(Dj^mmi^ 

±12^9X5 H'^^37-pSBHC I x8AB*3J;tKpSBHC I -FAB=£ 
fiMtL/fc7yPAi'xU«i?ALBA4.4 0 4Sffl«r^T, TKHStt ^RO^i ^ H 
iei et al. (Plant J. 6:271-282(1994)) 0:*felC<k 0 J^SISlft^ff o ;t. 
15 igift;l!j;WX0S8tttA-f^PV'r>'>?S:fflViT Hiel el aI.«>:*telC«£lrifT-p;fe:. 

(4) mrf'^y/'^i^n^Momfs. 

20 ModelGS-6 7 0 (BIO-RAD thSl) ^fflViTSiJ^Lfc. 

mmt^mnm!imo^^MUT(0!/)\rrn >^M*1 O O «!:^)S:tt©W^^• 
5 7. 1%\Z. %±^if)\rr U > A vB 7 >«>;^afe^ (OS-^. 6 9 . 

A • B7>^-fe>;?^Jtg^&JiEXUfe}^MI5m*lJ<^yjl''r'J>-&=tS(C^^^'C, 
iCMilSfi^-pfct 8 5gigi^;Px'J >A • B7 >^-fe>;^5t^#AJB« 
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100 








57.1 








69.3 



if}\^'r*)>:f^'t—Sf-0Tm(O Sea I. Xba I gBffitti'T;^?^'^— tfjte^ 
5 0mi^>hn> (Ohta S. et al. (1990) Plant Cell Physiol. 31. 805-813 
) ?£^tr Sma 1. Xba I »rjt^lfAU, $6>fc-f-(7>TSiiKl^^i?';i^'J>A c 
DNA (0 5' ±iSll 3l2bps (Dm^^7>^>7.<D-^l^iZ2m^ *5V^«4®^^ 
$-&feXba I. Sac I irH-?£#ALfc. >'-&^^(^^-S^-^-** 
tf Sac U EcoR I ^jt^#iPbm A-f ^OT-f >»}£ln14ii^<!:(D|B|B# 
10 J^KIE^ffly^XS K'^i'^'— '^ilft*3^^^ pSBHClx2A iScbtJ^ pSBHCIx4AS:f^Sa 

(2) ^^^(Dmnim 

±^-fy7.S. PSBHCIX2A, :feJ:rJf pSBHCIx4A ^i^VftTifan 

i^xU'^^A LBA4404&fflV^T, *ISiaa rfl©5tj ^ Hlel et al. (Plant J. 6 
15 , 271 -282(1 994) )0[)??&tC<fcO?l^^^^*fTofc. JgMl£ift*-'l'X©aitfett/N'f 
^o-T-f '»&ffl^iT Hiei el al. (P±) (Z):^fttCtl£^>lTofc. 

(3) a^5'>/i^a^fi©a!i^ 

>A^flS 14 %7j?U7^UJW75H«^»»T^^llll^fc«^ 
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Model GS-670 (BIO- RAD) ^m^^xm^\^it. 

mz^oXff^Ltc (S5, 6) . 
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^6. j^iifeift<*©i^jux'j>'&« mm^ 100 tt^) 







1 


5 4.7 


2 


89. 0 
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9 3. 9 
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64. 1 
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68. 0 
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66. 7 
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67. 0 
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73. 1 
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67. 0 



7 1.5 



N AttilfiBE5IJ*J^fc/iV»7 V^^-fe^;^ R N A J: 0 fc i W^' W^i' S<D^^&ttl 
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mm 

mmo^^ : 1 6 4 4 

W^mW^ : cDNA to nRNA 
: ^;W5^U>AOcDNA 

AAGTACGACG AAAAHCAH AGTACTACAA CAAC ATG GCA TCC ATA AAT CGC CCC 55 

Met Ala Ser He Asn Arg Pro 
1 5 

ATA GTT nC nC ACA GH TGC HG TTC CTC TTG TGC AAT GGC TCT QA 103 
He Val Phe Phe Thr Val Cys Leu Phe Leu leu Cys Asn Gly Ser Leu 

10 15 20 

GCC CAG CAG OTA HA GGC CAG AGC ACT AGT CAA TGG CAG AGT TCT CGT 151 
Ala Gin Gin Leu Leu Gly Gin Ser Thr Ser Gin Trp Gin Ser Ser Arg 

25 30 35 

CGT GGA AGT CCA AGA GAA TGC AGG TTC GAT AGG TTG CAA GCA TH GAG 199 
Arg Gly Ser Pro Arg Glu Cys Arg Phe Asp Arg Leu Gin Ala Phe Glu 
40 45 50 55 

CCA AH CGG AGT GTG AGG TCT CAA GCT GGC ACA ACT GAG TTC TTC CAT 247 
Pro He Arg Ser Val Arg Ser Gin Ala Gly Thr Thr Glu Phe Phe Asp 

60 65 70 

GTC TCT AAT GAG CAA TTT CAA TGT ACC GGA GTA TCT GTT GTC CGT CGA 295 
Val Ser Asn Glu Gin Phe Gin Cys Thr Gly Val Ser Val Val Arg Arg 
75 80 85 

2 2 



I 
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GTT ATT GAA CCT AGA GGC CH CTA QA CCC CAT TAG ACT AAT GGT GCA 343 
Val He Glu Pro Arg Gly Leu Leu Leu Pro His Tyr Thr Asn Gly Ala 

90 95 100 

TOT CTA GTA TAT ATC ATC CAA GGG AGA GGT ATA ACA GGG CCA ACT HC 391 
Ser Leu Val Tyr He lie Gin Gly Arg Gly He Thr Gly Pro Thr Phe 

105 110 115 

CCA GGC TGT CCT GAG TCC TAC CAA CAA GAG TIC CAA CAA TCA GGC CAA 439 
Pro Gly Cys Pro Glu Ser Tyr Gin Gin Gin Phe Gin Gin Ser Gly Gin 
120 125 130 135 

GGC CAA TTG ACC GAA ACT CAA AGC CAA AGT CAA AAG HC AAG GAT GAA 487 
Ala Gin Leu Thr Glu Ser Gin Ser Gin Ser Gin Lys Phe Lys Asp Glu 

140 145 150 

CAT CAA AAG ATC CAC CGT TTC AGA CAA GGA GAT GTA AH GCA TTG CCT 535 
His Gin Lys He His Arg Phe Arg Gin Gly Asp Val He Ala Leu Pro 

155 160 165 

GCT GGT GTA GCT CAT TGG TGC TAC AAT GAT GGT GAA GTG CCA GTT GTT 583 
Ala Gly Val Ala His Trp Cys Tyr Asn Asp Gly Glu Val Pro Val Val 

170 175 180 

GCC ATA TAT GTC ACT GAT CTC AAC AAC GGT GCT AAT CAA CTT GAC CCT 631 
Ala He Tyr Val Thr Asp Leu Asn Asn Gly Ala Asn Gin Leu Asp Pro 

185 190 195 

AGG CAA AGG GAT TTC HG TTA GCT GGA AAT AAG AGA AAC CCT CAA GCA 679 
Arg Gin Arg Asp Phe Leu Leu Ala Gly Asn Lys Arg Asn Pro Gin Ala 
200 205 210 215 

TAC AGG CGT GAG GTT GAG GAG CGG TCA CAG AAC ATA TH AGT GGC TTT 727 
Tyr Arg Arg Glu Val Glu Glu Arg Ser Gin Asn lie Phe Ser Gly Phe 

220 225 230 

AGC ACT GAA CTA Cn AGC GAG GCT CTT GGC GTA AGC GGC CAA GTG GCA 775 
Ser Thr Glu Leu Leu Ser Glu Ala Leu Gly Val Ser Gly Gin Val Ala 

235 240 245 

AGG CAG CTC CAA TGT CAA AAT GAC CAA AGA GGA GAA ATT GTC CGT GTC 823 
Arg Gin Leu Gin Cys Gin Asn Asp Gin Arg Gly Glu He Val Arg Val 

2S0 255 260 
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GAA CAC GGG CTC 
Glu His Gly Leu 
265 

GAA CAA GGA CAA 
Glu Gin Gly Gin 
280 

CAG CAA ACT CAA 
Gin Gin Ser Gin 



TTT TGC 
Phe Cys 

GAT ACA 
Asp Thr 

AAT no 

Asn Phe 
345 
CTA TAG 
Leu Tyr 
360 

AGO GTC 
Ser Val 



ACC CTG 
Thr Leu 
315 
TAC AAT 
Tyr Asn 
330 

CCC AH 
Pro lie 

CAG AAT 
Gin Asn 

GTC TAT 
Val Tyr 



ACT TTG 
Ser Leu 

GTG CAA 
Val Gin 
285 
TAT GGA 
Tyr Gly 
300 

AGG GTA 
Arg Val 

CCA AGA 
Pro Arg 

CTC AGT 
Leu Ser 

GCA CTC 
Ala Leu 
365 
AH ACT 
He Thr 
380 

ACA GTG 
Thr Val 



AAC AAT GGA AAG 
Asn Asn Gly Lys 
395 

CTT An ATA CCA CAA CAC 
Leu lie He Pro Gin His 
410 

GGA TGT GCT TAC ATT GCA 
Gly Cys Ala Tyr He Ala 
425 



CTG CAG CCA TAT GCA 
Leu Gin Pro Tyr Ala 
270 

TCA AGA GAG CGT TAT 
Ser Arg Glu Arg Tyr 
290 

AGT GGC TGC TCT AAC 
Ser Gly Cys Ser Asn 
305 

AGG CAA AAC ATC GAT 
Arg Gin Asn lie Asp 
320 

GCT GGA AGG GTT ACA 
Ala Gly Arg Val Thr 
335 

CTT GTA CAG ATG AGT 
Leu Val Gin Met Ser 
350 

CTT TCA CCA TTT TGG 
Leu Ser Pro Phe Trp 
370 

CAA GGC CGT GCC CGG 
Gin Gly Arg Ala Arg 
385 

nC AAC GGC GAG CH 
Phe Asn Gly Glu Leu 
400 

TAC GCA GTT GTA AAG 
Tyr Ala Val Val Lys 
415 

TTC AAG ACC AAT CCT 
Phe Lys Thr Asn Pro 
430 



TCA TTC CAG GAG CAG 871 
Ser Leu Gin Glu Gin 
275 

CAA GAA GGA CAA TAT 919 
Gin Glu Gly Gin Tyr 
295 

GGT HG GAT GAG ACC 967 
Gly Leu Asp Glu Thr 
310 

AAT CCT AAC CGT GCT 1015 
Asn Pro Asn Arg Ala 
325 

AAT CTC AAC ACC CAG 1063 
Asn Leu Asn Thr Gin 
340 

GCA GTC AAA GTA AAT 1111 
Ala Val Lys Val Asa 
355 

AAC ATC AAC GCT CAC 1159 
Asn He Asn Ala His 
375 

GTT CAA GH GTC AAC 1207 
Val Gin Val Val Asa 
390 

CGC CGC GGA CAG CTG 1255 
Arg Arg Gly Gin Leu 
405 

AAG GCA CAA AGA GAA 1303 
Lys Ala Gin Arg Glu 
420 

AAC TCT ATG GTA AGC 1351 
Asn Ser Met Val Ser 
435 
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CAC ATT 


GCA 


GGA AAG AGT 


TCC 


ATC 


TTC CGT OCT 


CTC 


CCA AAT GAT GTT 


1399 


His lie 


Ala 


Gly Lys Ser 


Ser 


lie 


Phe Arg Ala 


Leu 


Pro Asn Asp Val 




440 




445 






450 




455 




CTA GCA 


AAT 


GCA TAT CGC 


ATC 


TCA 


AGA GAA GAG 


GCT 


CAG AGG CTC AAG 


1447 


Leu Ala 


Asn 


Ala Tyr Arg 


Me 


Ser 


Arg Glu Glu 


Ala 


Gin Arg Leu Lys 








460 






465 




470 




CAT AAT 


AGA 


GGA GAT GAG 


TTC 


GGT 


GCA nC ACT 


CCA 


ATC CAA TAC AAG 


1495 


His Asn 


Arg 


Gly Asp Glu 


Phe 


Gly 


Ala Phe Thr 


Pro 


He Gin Tyr Lys 








475 






480 




485 




AGC TAC 


CAA 


GAG GTT TAT 


AAT 


6CG 


GCA GAA TCC 


TCT 


TAG GTCGGCnCC GG 1546 


Ser Tyr 


Gin 


Asp Val Tyr 


Asn 


Ala 


Ala Glu Ser 


Ser 


Stop 






490 






495 






500 





ATAAACAATA ACTAAATAAA TAAAHGCAA GCAATTGTn TGCTGCTATG TACTGTCCAG 1606 
TCTTTCGACT AATGATGATA AAGCCTCTCT TTATCCH 1644 



mno^^ : 1 6 3 4 

mn<Dm : mm 

^n<D^ : cDNA to oRNA 



gB3^ 

GTACAAATAG CT ATC GCG AGC TCC GTT TTC TCT CGG TTT TCT ATA TAC HT 51 
Hat Ala Ser Ser Val Phe Ser Arg Phe Ser He Tyr Phe 
1 5 10 

TGT GH CTT CTA HA TGC CAT CGT TCT ATG GCC CAG CTA TTT AAT CCC 99 
Cys Val Leu Leu Leu Cys His Gly Ser Met Ala Gin Leu Phe Asn Pro 
15 20 25 

2 5 
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AGC ACA AAC CCA TGG CAT ACT CCT CGG CAA GGA ACT HT AGG GAG TGT 147 
Ser Thr Asn Pro Trp His Ser Pro Arg Gin Gly Scr Phe Arg GIu Cys 
30 35 40 45 

AGA TTT GAT AGA CTA CAA GCA HT GAA CCA CH CGG AAA GTG AGG TCA 195 
Arg Phe Asp Arg Leu Gin Ala Phe Glu Pro Leu Arg Lys Val Arg Ser 

50 55 60 

GAA GCT GGG GTG ACT GAG TAC TTC GAT GAG AAG AAT GAA HA TO CAG 243 
Glu Ala Gly Val Thr Glu Tyr Phe Asp Glu Lys Asn Glu Leu Phe Gin 

65 70 75 

TGC ACQ GGT ACT TH GTG ATC CGA CGT GTC ATT CAG CCT CAA GGC CH 291 
Cys Thr Gly Thr Phe Val He Arg Arg Val He Gin Pro Gin Gly Leu 

80 85 90 

TTG GTA CCT CGA TAC ACA AAT ATT CCT GGC CTG GTC TAC ATC ATC CAA 339 
Leu Val Pro Arg Tyr Thr Asn lie Pro Gly Val Val Tyr He He Gin 

95 100 105 

GGG AGA GGT TCT ATG GGT TTA ACC TTC CCC CGT TGC CCT GCG ACT TAC 387 
Gly Arg Gly Ser Met Gly Leu Thr Phe Pro Gly Cys Pro Ala Thr Tyr 
110 115 120 125 

CAG CAA CAA TTC CAA CAA TTT TCA TCT CAA GGC CAA AGT CAG AGC CAA 435 
Gin Gin Gin Phe Gin Gin Phe Ser Ser Gin Gly Gin Ser Gin Ser Gin 

130 135 140 

AAG TTT AGA GAT GAG CAC CAA AAG ATT CAT CAA TTT AGG CAA GGA GAC 483 
Lys Phe Arg Asp Glu His Gin Lys lie His Gin Phe Arg Gin Gly Asp 

145 150 155 

AH GTT GCT CTC CCA GCT GGT CTT GCA CAT TGC HC TAC AAT GAT GGT 531 
He Val Ala Leu Pro Ala Gly Val Ala His Trp Phe Tyr Asn Asp Gly 

160 165 170 

GAT CGG CAT ATT GTT GCC GTA TAT GTT TAT GAC GTA AAC AAC AAC GCC 579 
Asp Arg His He Val Ala Val Tyr Val Tyr Asp Val Asn Asn Asn Ala 

175 180 185 

AAT CAG CTT GAA CCT AGG CAA AAG GAG TO CTA TTA GCC GGC AAC AAC 627 
Asn Gin Leu Glu Pro Arg Gin Lys Glu Phe Leu Leu Ala Gly Asn Asn 
190 195 200 205 
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MT CGG GCT CM CAA CAA CAA GTA TAT GGT AGC TCA ATT GAG CAA CAC 675 
Asn Arg Ala Gin Gin Gin Gin Val Tyr Gly Ser Ser He Glu Gin His 

210 21S 220 

TCT GGG CAA AAC ATA HO AGC GGA TTT GGT GTT GAG ATC CTA AGT GAG 723 
Ser Gly Gin Asn lie Phe Ser Gly Phe Gly Val Glu Met Leu Ser Glu 

225 230 235 

GCT m GGG ATC AAC GCA GTA GCA GCA AAG AGG CTA GAG AGC CCA AAT 771 
Ala Leu Gly He Asn Ala Val Ala Ala Lys Arg Leu Gin Ser Pro Asn 

240 245 250 

GAT CAA AGA GGA GAG ATC ATA CAT GTG AAG AAT GGC CTT CAA TTG HG 819 
Asp Gin Arg Gly Glu He He His Val Lys Asn Gly Leu Gin leu Lea 

255 260 265 

AAA CCG ACT TTG ACA CAA CAG CAA GAA CAA GCA CAA GCA CAA GAT CAA 867 
Lys Pro Thr Leu Thr Gin Gin Gin Glu Gin Ala Gin Ala Gin Asp Gin 
270 275 280 285 

TAT CAA CAA GTT CAA TAC AGT GAA CGA CAG CAA ACA TCT TCT CGA TCG 915 
Tyr Gin Gin Val Gin Tyr Ser Glu Arg Gin Gin Thr Ser Ser Arg Trp 

290 295 300 

AAC GGA TTG GAG GAG AAC TTT TGC ACG ATC AAG GTG AGA GTA AAC ATT 963 
Asn Gly Leu Glu Glu Asn Phe Cys Thr He Lys Val Arg Val Asn He 

305 310 315 

GAA AAT CCT AGT CGT GCT GAT TCA TAC AAC CCA CGT GCC GGA AGG ATA 1011 
Glu Asn Pro Ser Arg Ala Asp Ser Tyr Asn Pro Arg Ala Gly Arg He 

320 325 330 

ACA AGT GTC AAT AGT CAG AAG TTC CCC ATC CH AAC CTC ATC CAA ATG 1059 
Thr Ser Val Asn Ser Gin Lys Phe Pro He Leu Asn Leu He Gin Met 

335 340 345 

AGC GCT ACC AGA GTA AAC CTA TAC CAG AAT GCT ATT CTC TCG CCG TTC 1 107 
Ser Ala Thr Arg Val Asn Leu Tyr Gin Asn Ala He Leu Ser Pro Phe 
360 355 360 365 

TGG AAC GTC AAT GCT CAT AGT HG GTC TAT ATG ATT CAA GGG CGA TCT 1 155 
Trp Asn Val Asn Ala His Ser Leu Val Tyr Met He Gin Gly Arg Ser 
370 375 380 
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CGA GTT CM GTC QTt ACT AAC TTT GGA AAG ACT GTG HT GAT GGT GTC 1203 
Arg Val Gin Val Val Ser Asn Phe Gly Lys Thr Val Phe Asp Gly Val 

385 390 395 

CTT CGC CCA GGA CAA m HG ATC ATT CCG CAA CAT TAT GCT GTC TTG 1251 
Leu Arg Pro Gly Gin Leu Leu lie lie Pro Gin His Tyr Ala Val Leu 

400 405 410 

AAG AAA GCA GAG CGT GAA GGA TGC CAA TAT ATC GCA ATC AAG ACA AAC 1299 
Lys Lys Ala Glu Arg Glu Gly Cys Gin Tyr He Ala He Lys Thr Asn 

415 420 425 

GCT AAC ACC TTG GTC ACC CAC CTT GCA GGG AAA AAC TCA GTA TTC CGT 1347 
Ala Asn Thr Fbe Val Ser His Leu Ala Gly Lys Asn Ser Val Phe Arg 
430 435 440 445 

GCC m CCA GH GAT GTA GTC GCT AAT GCG TAT CGC ATC TCA AGG GAG 1395 
Ala Leu Pro Val Asp Val Val Ala Asn Ala Tyr Arg lie Ser Arg Glu 

450 455 460 

CAA GCC CGA AGC CTC AAG AAC AAC AGG GGA GAA GAG CAC GGT GCC TTC 1443 
Gin Ala Arg Ser Leu Lys Asn Asn Arg Gly Glu Glu His Gly Ala Phe 

465 470 475 

ACT CCT AGA TTT CAA CAA CAA TAC TAC CCA GGA TTA TCG AAT GAG TCC 1491 
Thr Pro Arg Phe Gin Gin Gin Tyr Tyr Pro Gly Leu Ser Asn Glu Ser 

480 485 490 

GAA AGC GAG ACC TCA GAG TAA TGTAATGTAA TTCAGAACTA GTATCGGCGT AGAG 1546 
Glu Ser Glu Thr Ser Glu Stop 
495 500 
TAAAATAAAA CACCACAAGT ATGACACTTG GTGGTGAnC TGHCGATAT CAGTACTAAA 1606 
TAAAGGHAC AAACnCHA ATTHCCT 1634 



m9i<om^ : 3 0 

mm<Dm : 

2 8 
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mm 

AGTGGGCTGC AGGMTTCGA TATCAAGCTT 30 

mm<D&t : 2 0 
mm 

AGTACATAGC AGCAAAACAT 20 
@S^J©S$ : 2 5 

mmm : ^ 

: 1 *m 

mm 

TACATAGOT TAACTGATAA TCTGA 25 
E9IJ©SS : 2 0 

mm(om : 

mn<omm:m>mk ^^dna 

mm<mm 

mm 

AGTACATAGC AGCAAAACAT 
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7>'5^'fe>X*i»BB5ll. 

9. w®«ijg®»A«y;Px'j >At)b< »y;i'xu >B5£n- HfsaeT 

1 0 . mm 1 9 ©vii*ti*> 1 :®K:8B«©7>5^'fe>x«iaEM*wr?> 

25 13. J^SI£m#*W MS 1 1 1 2 lCffilK©J^»^«l{*^. 

1 4 . mim 1 ^ 9 ©^.i-rn*^ i «ic:i2msnfc7 >^-fe ^x^ssb^js^ 



30 



WO98/404g9 
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1 



T7 RNA Pol. 




GIu sense RNA 




Glu anti -full RNA 




GIu anti x1 RNA 




Glu anti x4RNA 




GIu anti x8 RNA 



in vitro Rm-^mzmi.^tzm&i^omm. 
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anti-full RNA 


12 3 4 


5 6 






,♦' 













antix4 RNA 
1 2 3 4 5 6 



antixl RNA 
1 2 3 4 5 6 



7Si 



-MlM -i^v^ 



antixS RNA 




12 3 4 


5 


6 








r:^'^ i'^^ 

••■ /^^<S|. 'kTl^:'.: 



















RNA^cL 

U— >'2 ■i7";t/T' U > sense RNA OD<n^ (2p moles) 
b— y3 7'>'f=-fe>X HNA 0.2p moles i^iiQ 
L/— >4 RNA O.Sp moles as^ia 

t/-:/5 Z"-/5=-tr>;^ RNA ip moles -^ira 
"-/S TV^-b^X RNA 2p moles asin 
2/6 
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e 
m 
IS 

IK 



X.. — ^ Gluantixl RNA 

Glu anti-full RNA 

o — .o Glu antlx4 RNA 
o — o Glu antixS RNA 

' ^ ..... 

\ anti 
*^ x1 




'J > sense RNA (C^ LX^^IiULtz 
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/s^ ^' o -7 'f y y 



114 




Piasmid name: pSBHCIxSA pSBHCt-FA 
P3SS : CaMV35S7*Qr->- 
HPT : 07-f y-/7tZ7» ^7>X7i5-t* 
T35S : CaMV35S?-;*-^- 

ori : pBR322(Dmmmt^^. 
LB. RB : T-DHAm' -s5?i| 



i^/u-f y y A 7 V ^ -fe y X iae-? 
(1 ) 8S^y;i.7^ij>T>9^t:>xjteTO.7kbp) 

p 

ant[ A x8 




nos 

I 



Cat-lnti 



(2) ^±mcrj\yy^fjyTy9-^yxi&Bi=f(2Mp) 




CaMntI 

Q>u : rmrj' o«->- antf xSA : r ftf lyAcjaaJirvftyxigyii 

Cat-Intl : k7i>7-fe* itfi^iD anti-fullA : rifrjAtD^±^7ynyim.M 

nos : Jl\'rJ^^m^i!l&^<D9-•t-i' 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 



iiiBikiiiiiisSSisSBS'' 

is* ii- ^ i^i^"^ ^m-iii 
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